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SNSTIFIGATION oo
Honorable Brendan T. Byrne
Governor of New Jersey

4t eesee e - e B - & -

i AL et 2 S

Trenton, New Jerse 08621 T e e R
Y < #i2TR13 T8 /AVALARILITY 90008
F::J—.-“ M;\m ﬂ(/. !mu

Dear Governor Byrne: R ‘

Inclosed is the Phase 1 Inspection Report for Columbia Dam in

Warren County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Columbia Dam, a high hazard potential structure,

is judged to be in poor overall condition. Also, the spillway is considered
seriously inadequate since 19 percent of the Probable Maximum Flood

(PMF) would overtop the dam. The seriously inadequate spillway is

assessed as an UNSAFE, non-emergency condition, until more detailed studies
prove otherwise or corrective measures are completed. The classification
of UNSAFE applied to a dam because of a seriously inadequate spillway

is not meant to indicate the same degree of emergency as would be associated
with an UNSAFE classification applied for a structural deficiency.

It does mean, however, that based on an initial screening, and preliminary
computations, there appears to be a serious deficiency in spillway

capacity so that if a severe storm were to occur, overtopping and failure

of the dam would take place, significantly increasing the hazard of

loss of life downstream from the dam. To insure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency operation
plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance

should be provided.
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b. Within six months from the date of approval of this report,

; engineering studies and analyses should be performed to determine the
ol dam and spillway foundation condition and structural stability. This
should include test borings to determine material properties relative 4
to stability. Any remedial measures found necessary should be initiated -
within calendar year 1979. ,

b c. Within three months of the date of approval of this report,
the following actions should be completed.

(1) Investigate and make functional the openings controlling
the water intake into the abandoned power house so that Columbia Lake
can be lowered.

3 (2) lower the water level behind the spillway and inspect the
upstream and downstream condition of the spillway.

d. Within six months from the date of approval of this report the
following actions should be taken:

oA S

(1) Repair cracks and deterioration of concrete of the power
> house at the right abutment of the dam and at the entrance and interior
B, {:) of the spillway at the left abutment.

(2) Investigate by means of borings and piezometers the leakage
occurring around the left abutment and provide remedial grouting 1if
necessary.

(3) An evaluation should be made of the amount of sediment that
has accumulated behind the dam.

(4) Upstream and downstream riprap should be repaired and areas
of the abutments where erosion has occurred should be backfilled and
suitably protected against further erosion.

(5) Trees and bushes in the downstream channel should be removed.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
‘ Jersey Department of Environmental Protection, the designated State
! Office contact for this program. Within five days of the date of this
‘ letter, a copy will also be sent to Congressman James A. Courter of
w the Thirteenth District. Under the provisions of the Freedom of
MO L Information Act, the inspection report will be subject to release
33; by this office, upon request, five days after the date of this
letter.
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Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation

of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to

implement our recommendations.
- ? G

PGS

Sincerely,

T flre ,ﬁ‘
1 Incl / JAMES G.
As stated T~ Colonel, Corps of Engineers

District Engineer

Copies furnished:
Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

(:) N. J. Dept. of Environmental Protection
P. 0. Box CNO29
Trenton, NJ 08625

John 0'Dowd, Acting Chief 18
Bureau of Flood Plain Management b
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625
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COLUMBIA DAM (NJ00124)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 14 December 1978 and 9 January 1979 by Langan
Engineering Associates, Inc. under contract to the State of New Jersey.

The State, under agreement with the U.S. Army Engineer District, Philadelphia,
had this inspection performed in accordance with the National Dam Inspection
Act, Public lLaw 92-1367. "

Columbia Dam, a high hazard potential structure, is judged to be in

poor overall condition. Also, the spillway is considered seriously
inadequate since 19 percent of the Probable Maximum Flood (PMF) would
overtop the dam. The seriously inadequate spillway is assessed as an
UNSAFE, non-emergency condition, until more detailed studies prove other-
wise or corrective measures are completed. The classification of UNSAFE
applied to a dam because of a seriously inadequate spillway is not meant
to indicate the same degree of emergency as would be associated with an
UNSAFE classification applied for a structural deficiency. It does mean,
however, that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity so that if

a severe storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard of loss of life downstream
from the dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency operation
plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
dam and spillway foundation condition and structural stability. This
should include test borings to determine material properties relative
to stability. Any remedial measures found necessary should be initiated
within calendar year 1979.

c. Within three months of the date of approval of this report,
the following actions should be completed.
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- S (1) Investigate and make functional the openings controlling
& ‘b) the water intake into the abandoned power house so that Columbia Lake
' can be lowered.

- (2) Lower the water level behind the spillway and inspect the
g upstream and downstream condition of the spillway.

d. Within six months from the date of approval of this report the {
following actions should be taken:

(1) Repair cracks and deterioration of concrete of the power 1
house at the right abutment of the dam and at the entrance and interior
of the spillway at the left abutment.

(2) Investigate by means of borings and piezometers the leakage
occurring around the left abutment and provide remedial grouting 1if
necessary.

(3) An evaluation should be made of the amount of sediment that i3
has accumulated behind the dam.

(4) Upstream and downstream riprap should be repaired and areas
of the abutments where erosion has occurred should be backfilled and
suitably protected against further erosion.

T

(5) Trees and bushes in the downstream channel should be removed.

APPROV :/ﬁlit < 14%

( MES G. TaN_/
; Colonel, Corps of Engineers
District Engineer 3

DATE : v/' &7
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REFLY REFER TO

NAPEN-D

3 0 MAR 1979

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of
Non-Federal Dams within the State of New Jersey. Columbia Lake Dam
(Federal I.D. No. NJ00124), a high hazard potential structure, has recently
been inspected. The dam is owned by the New Jersey Department of
Environmental Protection, Division of Parks and Forestry, and is located

on Paulins Kill near the Delaware River in Knowlton Township, Warren
County.

Using Corps of Engineers screening criteria, it has been determined

that the dam's spillway is seriously inadequate since approximately 19

percent of the Probable Maximum Flood would overtop the dam. The seriously

inadequate spillway is assessed as an UNSAFE, non-emergency conditionm,

until more detailed studies prove otherwise, or corrective measures are

completed. The classification of UNSAFE applied to a dam because of a

seriously inadequate spillway is not meant to indicate the same degree of

emergency as would be associated with an UNSAFE classification applied for

a structural deficiency. It does mean, however, that based on an initial

screening and preliminary computations, there appears to be a serious

deficiency in spillway capacity so that if a severe storm were to occur,

overtopping and failure of the dam could take place, significantly

increasing the hazard potential to loss of 1ife downstream from the dam. :
As a result of this UNSAFE determination, it is recommended that the i
following measures be undertaken within 30 days of the date of this !
letter:

a. Initiate a study to more accurately determine the spillway adequacy
by using more detailed and sophisticated hydrologic and hydraulic analyses,
and to recommend any remedial measures required to prevent overtopping of
the dam.




T R
' I © Honorable Brend:a T. Byrne
b. Develop and initiate a detailed emergency operation plan and down-

stream warning system. Also, around-the-clock surveillance siould be
provided during periods of unusually heavy precipitation.

|
i
{
|
1
|

A final report on this Phase I Inspection with a detailed analysis of the
situation, will be forwarded to you within two months.

Sincerely,

Colonel, Corps of Engineers
- pistrict Engineer

Cy Furn:

Dirk C. Hofman, Actg. Deputy Director
Division of Water Resources

N.J. Dept of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management

3 Division of Water Resources

. N.J. Dept of Environmental Protection
-; POO. Box CN029

Trenton, NJ 08625
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM:
ID NUMBER:
STATE LOCATED:

COLUMBIA DAM
FED ID No NJ00124
NEW JERSEY

COUNTY LOCATED: WARREN

STREAM: PAULINS KILL RIVER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Columbia Lake Dam is 70 years old and in poor overall condition. Leakage
is occurring around the left abutment. The crest of the spillway may have
cracked and displaced and the toe of the spillway may also be cracked.
Upstream and downstream riprap has deteriorated and there is debris at the
upstream side of the abandoned power house and on the spillway. Numerous
trees and bushes are in the immediate downstream channel. There is no
information concerning the engineering properties of the dam and foundation
materials. Considerable concrete cracking and deterioration has occurred at
both sides of the dam. The spillway, as determined by CE Screening criteria is
seriously inadequate. We estimate the dam can adequately pass only 18% of the

PMF.

We recommend the openings controlling the water into the abandoned
power house be investigated and made functional so that Columbia Lake can be
lowered. This should be done very soon. The water level behind the spillway
should be lowered and the upstream and downstream condition of the spillway

SRy




inspected. This should be done very soon. Cracks and deterioration of concrete
of the power house at the right abutment of the dam and at the entrance and 1
interior of the spillway should be repaired. This should be done soon. The ;
leakage occurrmg around the left abutment should be investigated by means of i
borings and piezometers and remedial grouting should be provided. This should 4
be done soon. The amount of sediment that has accumulated behind the dam i3
should be evaluated soon. The engineering properties of the dam and foundation
materials should be investigated by means of borings and tests. This ‘
information should be used in analyzing the stability of the dam under different
stress conditions using present day conventional procedures. This should be
done in the near future. The upstream and downstream riprap should be

3 repaired and areas of the abutments where erosion has occurred should be i
E . backfilled and suitably protected against further erosion. This should be done in s 3

3 the near future. Trees and bushes should be removed from downstream channel.
This should be done in the near future.

The spillway capacity as determined by CE Screening criteria is seriously
£ inadequate. We estimate the dam can adequately pass only 18% of the PMF.
The actual capacity of the spillway should be determined using more precise and

sophlstlcated methods and procedures. If necessary, steps should be taken to
increase the spillway capacity. The need for and type of mitigating measures
B should be determined. Around the clock surveillance during periods of unusually g
9 heavy precipitation should be provided, and a warning system established. This

should be done very soon.
b_O/WW% 9 M

Dennis J. ¥eary, P.E.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM:

ID NUMBER:

STATE LOCATED:
COUNTY LOCATED:

COLUMBIA DAM
FED ID No NJ00124
NEW JERSEY
WARREN

STREAM: PAULINS KILL RIVER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978 i
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these -guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential.
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SECTION | PROJECT INFORMATION

1.1

1.2

General

Authority to perform the Phase I Safety Inspection of Columbia Lake Dam
was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 19783.
This Authority was given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the US Army Engineers
District, Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Columbia Lake Dam and
appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection report to imply that
a dam meeting or failing to meet the screening criteria, is per se, certainly
adequate or inadequate.

Project Description

Columbia Lake Dam is a 70 year old, 18-ft high, 330-ft long Ambursen
type concrete gravity dam. The spillway is an ogee shaped overfall with a 15-ft-
long crest. The interior of the spillway is hollow. Access to the interior of the
spillway is by way of iron-bar gate at the downstream left abutment of the dam.
Available drawings show there is a 70-ft-long concrete wall perpendicular to the
left sidewall of the dam. The wall extends under the railroad tracks that are
located along the left abutment. At the right of the spillway is an abandoned
hydroelectric power house that is reported to have three 14ft-wide flumes that
are now closed. There is a New Jersey Power and Light substation at the right
abutment. At the right side and on the crest of the spillway are concrete
pedestals and steel channels that were formerly used for sluice gates. Records
indicate the gates have been removed since at least 1928.

The dam is located on the Paulins Kill River near the Delaware R&ver in
Knowlton Township, Wagren County, New Jersey, at North Latitude 40~ 55.4'
and West Longitude 75  5.2'. Columbia Lake is upstream of the dam. A
regional vicinity map is given in Fig 1 and essential features of the dam are
given in Fig 2.

Columbia Dam is classified as being "Small" on the basis of its maximum
reservoir storage volume of 900 ac-ft which is more than 50 ac-ft, but less than
1,000 ac-ft. It is classified as "Small" on the basis of its total height of 18 ft
which is less than 40 feet. The dam is therefore, classified as "Small" in size.

¥
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In the National Inventory of Dams, Columbia Dam has been classified as
having "High Hazard Potential" on the basis that failure of the dam would cause
excessive property damage to residences downstream, and could poteatially
cause more than a few deaths. Visual inspection shows the downstream
potential damage center includes a well traveled State Highway (Rte. 46) across
the Paulins Kill River and nearby residential buildings, which are located about
1/4 mile from the dam. Breach of the dam could cause excessive damage to
residences and be hazardous to people utilizing Route 46. Accordingly, it is
proposed not to change the Hazard Classification Potential.

The dam is owned by the N.J. Div. of Forests & Parks, Labor and Industry
Bldg., Rm.806, P.O. Box 1420, Trenton, N.J. 08625. The original purpose of the
dam was power generation and its present purpose is the impoundment of
Columbia Lake.

No essential information is available concerning the design and
construction history of the dam.

Normal operational procedures consist of daily patrolling of the dam area
by Forests and Parks Rangers.

Pertinent Data

Drainage Area: 175 sq mi
Normal water surface area : 50 acres
Discharge at Dam site

Maximum known flood at dam site: Unknown

Ungated spillway capacity at
maximum pool elevation: 10890 cfs

Total spillway capacity at
maximum pool elevation: 10890 cfs

Elevation (ft above MSL)
Top dam: El. 291 (wing wall section

at left abutment)
El. 285 (spillway section)

Maximum pool-design surcharge: El. 291
(assumed to be top of dam)

Spillway crest: El. 285
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Streambed at centerline of dam:

Maximum tailwater:

Reservoir

Length of maximum pool:
Length of normal pool:
Storage (acre-feet)
Spillway crest:

Top of dam:

Reservoir Surface (acres)
Top of dam:

Spillway crest:

Dam

Type:

Length:

Height:

Top Width:

Side Slopes :
Zoning:
Impervious Core:

Cutoff:

Grout curtain:
Spillway
Type:

Length of weir:

Approx. El. 267

Approx. El. 273 at time of
inspection

Approx. 4500 ft
Approx. 4200 ft

600 AF (estimated)
913 AF (estimated)

54 ac. +

50 ac. +

Concrete gravity, Ambursen Type
330 ft

18 ft (at spillway section, known
maximum height)

1ft-2in

U/S 1% hor to 1 vert, D/S 1 hor to 1% vert
None observed

None observed

None observed; Unconfirmed U/S
sheetpiling shown on 1909 Dwg.

None observed

Ogee shaped overfall

154 £t (190 ft effective including
removed old gated section)




Crest elevation: El. 285

U/S channel: None observed

D/S channel: Paulins Kill River

i. Regulating Outlets
Three 14-ft-wide flumes in power house

that are no longer used. There are gate
valves of unknown size. The locations
of the handles is not known and it is
uncertain whether or not the gates can
be operated.

SECTION 2 ENGINEERING DATA

2.1 Introduction

There is no essential information available concerning the design and
construction of the dam. A drawing dated 11 August 1909 shows interlocking
steel piling driven below the upstream toe. The depth of piling is not shown and
it is described as 12" x 35 lbs per foot driven to solid rock or hardpan. The dam
is described on the drawing as a Ransom Hollow Dam, designed by The
Hydraulic Properties Co., 60 Broadway, New York, with Meikleham & Dinsmore
Engineers, and Wm. Ransom, Inventor.

Operation of the dam is the responsibility of the N.J. Div. of Forests &
Parks. There are no operating procedures and Rangers patrol the dam area
daily.

There is insufficient available engineering information to adequately
evaluate Columbia Dam.

Regional Geology

Columbia Dam is located in the Valley and Ridge Province. This province
encompasses one-twelfth of the land area of the state - chiefly in Warren and
Sussex Counties. It is characterized by a series of nearly parallel ridges and
valleys that trend northeast-southwest. The ridges are underlain with northwest
dipping Silurian and Devonian sandstones and conglomerates. The upper
Delaware Valley is underfain with weak Devonian limestones and shales while
the Kittatinny Valley is underlain with folded Cambrian and Ordovician
limestones and shales. Kittatinny Mountain is the most prominent topographic
feature and its nearly even crest averages 1600 to 1800 feet in elevation.
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The Valley and Ridge Province is divided into western, middle, and eastern
sections that include the Upper Delaware Valley, Kittatinny Mountain, and
Kittatinny Valley. The Upper Delaware Valley encompasses the region west of
Kittatinny Mountain that has been eroded in Devonian limestones and shales.
Kittatinny Mountain makes up the middle section of the Province and forms the
eastern border of the Upper Delaware Valley and the northwestern border of
Kittatinny Valley. The ridge is underlain with the very resistant lower Silurian
Shawangunk conglomerate and High Falls sandstone. The northeastern side is
bordered by the escarpments of the Shawangunk conglomerate, which rise
steeply from the Kittatinny Valley floor. The Shawangunk conglomerate has
been extensively broken up into large rock fragments by mechanical weathering
and frost action and forms mass wasted talus slopes along the ramparts of the
eastern escarpment. These talus slopes are extensively developed in the
Delaware Water Gap.

The Kittatinny Valley area is a broad northeast-southwest lowland where
the Harrisburg Peneplain is well developed. The valley is 10 to 13 miles wide
and lies between the New Jersey Highlands on the east and Kittatinny Mountain
on the west. The Wisconsin ice sheet covered all of the Valley and Ridge
Province and deposited a terminal moraine south of the province near Belvidere.
Much of the land surface north of the terminal moraine consists of a thin sheet
of glacial till and ice-scoured bedrock surfaces. In addition, fluvial deposits of
stratified drift consisting of eskers, kames, kame terraces, and deltas mantle
many of the areas of the valley bottoms. Discontinuous recessional moraines
were deposited during stillstands in the ice retreat. These moraines now form a
discontinuous low band of hills across nearly all of Sussex County.

Glacial till covers large areas of the Valley and Ridge Province.
Generally the till is extremely thin and sometimes present only in patches or as
scattered boulders. It is best developed on broad summits, interstream
surfaces, and in low passes or cols, and is thinnest or absent on steep slopes, on
narrow ridges, and in narrow valleys. The greatest thickness of the till in the
Kittatinny Valley is over 100 feet just on the edge of the valley at Ogdensburg.
Estimates of the thickness range from 8 to 10 feet along the west slope of
Kittatinny Mountain; 2 to 3 feet along the crest of Kittatinny Mountain; 5 to 10
feet on the limestone belts of Kittatinny Valley; 8 to 12 feet on the shale belts
of Kittatinny Valley; and from 5 to 20 feet in Vernon Valley. The composition
of till is largely of locai origin and reflects the character of the underlying
rock. It is generally compact because of the high clay content derived from the
weathered shales and has many resistant boulders of Shawangunk conglomerate
as well as erratics derived from more distant sources.

SECTION 3 VISUAL INSPECTION

Columbia Dam is 70 years old and in poor overall condition. There is
spalled concrete and cracks in the right concrete abutment. There is serious
spalling and deterioration of concrete at the left abutment and at the entrance
to the interior of the spililway. The interior of the spillway was not accessible
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due to flooding and debris obstructing the entrance. Hence, an inspection of the
interior was not possible. There is debris on the spillway crest and upstream of
the abandoned power house. The upstream and downstream riprap on the banks
of the river has deteriorated. Seepage estimated at about 5 gpm is occurring
around the left abutment. About four inches of water was flowing over the
spillway at the time of our inspection. Consequently, an inspection of the
surface and toe of the spillway could not be made. However, the surface of the
water flowing over the spillway indicated the possibility that the concrete along
the crest and at the toe may have cracked and displaced about 5 in to 8 in. This
should be visually inspected with the lake water level lowered below spillway
crest level. Because of the age of the dam it is likely there has been a
considerable accumulation of sediment behind the dam.

SECTION 4 OPERATIONAL PROCEDURES

Operation of Columbia Dam is the responsibility of the N.J. DEP Div. of
Forests and Parks. There are no operational procedures. Rangers patrol the
dam area daily.

.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
with the evaluation guidelines for dams classified as high hazard and "Small" in
size. Hydrologic design data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22.4 inches (200 square mile - 24 hour). Hydrologic =
computations are presented in Appendix 4. The PMF peak inflow determined )
for the subject watershed is 59,879 cfs.

The capacity of the spillway is 10,890 cfs which is significantly less than
the SDF.

Flood routing for the PMF indicates the left concrete abutment wall
g section of the dam will overtop by approximately 10 it. For 1/2 PMF, the same
£ will overtop by approximately 5 feet. We estimate the dam can adequately pass
18% of the PMF.

I

i

‘ ; The downstream potential damage center, a well traveled State Highway
,’ across the Paulins Kill River and nearby residential buildings, are located about
1/4 miles downstream of the dam. Based on our visual inspection of the
| ng immediate downstream topography and knowledge of the dam it is our opinion &

e g T— e
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that the dam cannot pass 1/2 PMF without overtopping and causing failure, and |
thus, significantly increase the hazard to loss of life downstream from the dam [
from that which would exist just before overtopping failure.
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Due to the unknown sizes of the gates for the regulating outlets and the
uncertainties in their operations, drawdown analvsis has not been performed.

SECTION 6 STRUCTURAL STABILITY

There is no essential information available concerning the engineering
properties of the dam and foundation. Consequently, the degree of stability of
the dam cannot be quantitatively evaluated using analytical methiods. The
possible presence of cracked and displaced concrete along the crest and at the
toe of the spillway is a serious matter and requires further investigations.

Based upon our visual inspection it is our opinion the dam is marginally
stable under static loading and likely to be unstable under design earthquake
loading.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

Columbia Lake Dam is 70 years old and in poor overall condition. Leakage
is occurring around the left abutment. The crest of the spillway may have
cracked and displaced and the toe of the spillway may also be cracked. i
Upstream and downstream riprap has deteriorated and there is debris at the
upstream side of the abandoned power house and on the spillway. Numerous
trees and bushes are in the immediate downstream channel. There is no
information concerning the engineering properties of the dam and foundation
materials. Considerable concrete cracking and deterioration has occurred at
both sides of the dam. The spillway, as determined by CE Screening criteria is
seriously inadequate. We estimate the dam can adequately pass only 18% of the
PMF.

7.2 Recommendations/Remedial Measures

We recommend the following remedial measures:

1. Investigate and make functional the openings controlling the water into
the abandoned power house so that Columbia Lake can be lowered. This &
should be done very soon. N

Lower the water level behind the spillway and inspect the upstream and
downstream condition of the spillway. This should be done very soon.
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Repair cracks and deterioration of concrete of the power house at the
right abutment of the dam and at the entrance and interior of the spillway
at the left abutment. This should be done soon.

Investigate by means of borings and piezometers the leakage occurring
around the left abutment and provide remedial grouting if necessary. This
should be done soon.

An evaluation should be made of the amount of sediment that has
accumulated behind the dam. This should be done soon.

Investigate by means of borings and tests the engineering properties of the
dam and foundation materials. This information should be used in
analyzing the stability of the dam under different stress conditions using
present day conventional procedures. This should be done in the near
future.

Upstream and downstream riprap should be repaired and areas of the
abutments where erosion has occurred should be backfilled and suitably
protected against further erosion. This should be done in the near future.

Trees and bushes in the downstream channel should be removed. This
should be done in the near future.

The spillway capacity as determined by CE screening criteria is seriously
inadequate. We estimate the dam can adequately pass only 18% of the
PMF. The actual capacity of the spillway should be determined using
more precise and sophisticated methods and procedures. If necessary,
steps should be taken to increase the spillway capacity. The need for and
type of mitigating measures should be determined. Around the clock
surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done very
soon.
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NOTE .

THE ELEVATIONS SHOWN WERE OBTAINED USING A SURYEYOR'S
TRANSIT AND LEVEL. THEY ARE APPROXIMATE . THE BENCHMARK
ELEVATION OF 291.00 ON THE BULKHEAD WALL WAS USED AS
INDICATED ON THE DRAWINGS BY MEIKLEHAM & DINSMORE
ENGINBERS, 25 BROAD ST., NEW YORK, REVISED 11/2/09 AND
THE DWGS. FOR THE NEW JERSEY POWER. § LIGHT CO., DOVER, N.J .
BY W.5. BARSTOW MANAGEMENT ASS'N, ENG!NEEE;NG PEPT.,
Z_EADING PENNA: DATED AUG 25 I‘I’ZG. INFORMATION 5HOWN
BELOW GROUND AND WATER LEVE.L ARE TNFERRED ON THE
BA51S OF SAID DWGS,
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APPENDIX 2

PHOTOGRAPHS

COLUMBIA DAM




Spillway and entrance to interior of 14 December 1978
spillway at right of photo.
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Abandoned Power House and spillway apron. 14 December 1978
! Looking west.
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Paulinskill River. Looking upstream. 14 December 1978
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1 f: Abandoned Power House and spillway . 14 December 1978
{ Looking East.
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Interior of abandoned power house. 14 December 1978

New Jersey Power & Light Company. 14 December 1978
Columbia substation at right abutment.
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Cracked and deteriorated concrete at 14 December 1978
right abutment upstream of Power House.

Debris upstream of Power House and at 14 December 1978
right side of spillway.
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Debris at right side of spillway.

)

Top of right side of spillway. Note dis-
placement of concrete below water.

COLUMBIA DAM

.‘ i\ 4.;. . y
> !“\\ ) o :
U §r

14 December 1978

v

14 December 1978

4
|




g 3 i - s ¥ e st ok " St S et T
B ——

p P A s

Lk

Pt N > Do S

Spillway. Looking east. Note possible 14December 1978
displacement of concrete below water at
bottom of spillway.

Uprooted tree in downstream channel. 14 December 1978

COLUMBIA DAM

e e et N b .J-J




Deteriorated riprap at upstream right

abutment.

Deteriorated riprap along right bank of

downstream channel.

COLUMBIA DAM

14 December 1978

14 December 1978
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Left abutment and top of entrance to
interior of spillway.

14 December 1978

Tree trunk at top of spillway.
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Deteriorated concrete at entrance 14 December 1978
{ to interior of spillway.
»
i

COLUMBIA DAM

........



APPENDIX 3

HYDROLOGIC COMPUTATIONS

COLUMBIA DAM
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Undiscernable Sectional Plan of Power House Meikleham & Dinsmore Revised B
at Paulins Kill Showing Re-enforcement 11/2/09 §
: 3 i
] B
% Undiscernable  Front Elevation looking upstream of !
2 Power house at Paulins Kill showing i
] Re-enforcement n Undiscernable |
| Undiscernable Undiscernable (shows Section B-B) " Undiscernable
Undiscernable Preliminary Lay-Out of Power
House at Paulins Kill " Undiscernable
Undiscernable Side Elevation of Power House at Revised
Paulins Kill showing re-enforcement " 11/2/09
D-5016 Undiscernable (rear Elevation :
looking upstream) : VN carp
C-5364 Section B-B of Ransom Hollow Dam The Hydraulic Properties 8/6/09
Across Paulins Kill Co. 60 Brdwy. N.Y.
B-28-0 Foundation Detail N.J. Power Light Co. 2/12/31
Dover, N.J.
C-5359 Typical Section Thru Dam . 8/25/26
E (WS Barstow Management
E Ass'n, Eng. Dept. Reading =
‘: Penna.)
: i C-5362 Cross Sect. of Ransom Hollow Dam The Hydraulics Properties Co.
R | Across Paulins Kill for Warren County 60 Brdwy. N.Y. 8/11/09
E | Power Co. Meikleham & Dinsmore Eng. Retraced 9/27/
E 9/27/26
| ! - NIP&L-36 oyt ; :
; J st umbia Hydro-Electric Property N.J. Power and Light Co.
E 4 s Pennsylvania Edison Co. 6/20/28




